Introduction
The purpose of this study was to evaluate various nitrogen fertilizers with regard to turf burn/injury, turf green up, turf density, and turf color duration on greens height creeping bentgrass. This trial was located at the Iowa State University Horticulture Research Station, Ames, IA.
Materials and Methods
The study was conducted on Penncross creeping bentgrass maintained at a ! 3 16 in. mowing height on a USGA (United States Golf Association) style sand green constructed at the Iowa State University turfgrass research area. This study was arranged as a randomized complete block design with three replications. The trial had 11 treatments including the untreated control ( Table 1 ). The products were applied June 27, 2006 with hand-held shakers. Data were collected for ten weeks after treatment (WAT), at which time treatment effects were no longer visible. There were five different products-each product was applied at 1 lb nitrogen (N)/1000 ft 2 and 2 lb N/1000 ft 2 . Ratings were taken for turf color, turf injury, turf density, and NDVI ratings. Color ratings were taken on a scale of 9 to 1, with 9 being the highest and 6 being acceptable color. Turf injury was taken on a scale of 9 to 1, with 9 being turf with no injury and 1 being dead turf. Turf density was taken on a scale of 9 to 1, with 9 being the turf with the highest density and 1 being lowest density. NDVI ratings were taken with a TCM 500 "NDVI" turf color meter from Spectrum Technologies, Inc. The NDVI readings reflect a combination of color and density, where a higher reading can be interpreted as a superior color and density.
Results and Discussion
No unsatisfactory turf injury was observed at any time during the ten weeks of the study. Some slight injury was observed three WAT on plots treated with the 1 and 2 lb N rates of L-0530 and at the 2 lb N level of L-0531. This had recovered by four WAT. The increase in injury ratings may have been due to somewhat faster growth in these plots that resulted in some scalping damage. Some of the lower ratings in weeks 7 and 8, are likely not true turf injury, but reduced color due to a lack of N.
L-0530 and L-0531 at both the 1 and 2 lb N level/1000 ft 2 provided superior turf density throughout nine weeks of the study. The L-0530 at 2 lb N was the only treatment to provide superior density at ten WAT. L-0530 and L-0531 at both the 1 and 2 lb N level/1000 ft 2 provided superior turf color throughout nine weeks of the study. The L-0530 at 2 lb N was the only treatment to provide superior color at ten WAT.
The same trends observed in turf density and color (Table 3) were substantiated by the NDVI readings (Table 2) , with L-0530 and L-0531 at both the 1 and 2 lb N level/1000 ft 2 showing higher readings later in the study period than those observed for most other treatments.
The L-0530 and the L-0531 appeared to have advantages over the other materials tested for color and density. They did slightly injure turf at three WAT, but the injury was not unsatisfactory at any time during the study.
